, and Benjafield (1976) supported a golden-section hypothesis. Returning to the original meaning of`golden section', Svensson (1977) had subjects divide lines of various lengths in such a way that they could be felt as harmonious and pleasant. He found the average ratio between the divisions fell near the golden ratio, and he concluded that the golden section was the`true' ratio.
Another current involves questioning of or objections to the golden-section hypothesis. Angier (1903) investigated divisions of a simple line in preferred ratios, observing that preference varied considerably among subjects. But the average preference ratio of all subjects fell quite near the golden ratio despite such variation. Angier concluded that calculating an average ratio would conceal any distinctive features that could be seen among the subjects' choices, and he provided no support for the golden section as a population preference. Haines and Davies (1904) designed two ingenious experiments. In one experiment they presented one rectangle at a time to avoid confusing subjects as they made their aesthetic judgments. Their second experiment involved an adjustment with the same subjects. Haines and Davies reached the same conclusion as Angier, finding that identical subjects could prefer the figures of quite different proportions at the same time. Weber (1931) adopted a paired-comparison method and found that the rectangle of an intermediate proportion between the root rectangle and the golden one was most preferred. Davis (1933) found the most preferred proportion of the rectangles drawn by subjects was about 1 X 2, calling into question the golden ratio as a population preference. Godkewitsch (1974) provided an influential challenge to the golden-section hypothesis. He compared the preferences in three ranges of stimulus ratios, concluding that the population preference for the golden rectangle was an artificial result produced by both a positional effect and an index for measuring the preference. Piehl (1976) also denied the intrinsic aesthetic quality of golden section through a similar experiment to that of Godkewitsch (1974) . We (Nakajima and Ohta 1989) investigated the aesthetic preference among a series of double concentric circles. About half of the concentric circles possessed one or two golden ratios between the diameter of the outer and the inner circle, or between the radius of the outer or inner circle and the difference in the length of the two radii. The results provided no clear popular preference for the golden ratio. Davis and Jahnke (1991) carried out experiments involving preferable areato-area divisions of simple figures, and found that the subjects showed a strong preference for a unity ratio (1 X 1) but not a ratio at or near the golden one. They concluded that their results provide no evidence for the golden section as an aesthetic ideal.
The third current is undertaking new approaches to the golden section. After World War II, some unique studies were carried out. For example, Thompson (1946) compared figure preferences between different human developmental stages, and Hintz and Nelson (1970) and Stone and Collins (1965) tried to compare the shape of the binocular visual field with preferred shapes of rectangles. From a cross-cultural viewpoint Berlyne (1970) compared the preferences for rectangles of Canadian and Japanese high-school girls, finding that Canadian subjects preferred the figures with ratios around the golden section, while the preferences of Japanese subjects were for square-like rectangles. Berlyne concluded that the aesthetic appeal of the golden section is due to cultural tradition. Plug (1980) utilized both a multiple-choice procedure and a production method, finding the same artificial effect indicated by Godkewitsch (1974) ; at the same time he found that the average proportion of preferable ellipses drawn by subjects came close to the golden ratio. Boselie (1984) examined the golden-section hypothesis from a different standpoint. He thought that the presence of equal ratios in patterns leads to the spontaneous perception of order only when equivalencies of ratios entail perceptual equivalencies between parts of patterns. Boselie concluded that the presence of a golden ratio did not in itself add aesthetic attractiveness to a pattern. He proposed that the aesthetic appeal of a pattern would only be enhanced by the realization of a golden ratio if the number of equivalencies between parts increased in the pattern. Lately, Boselie (1992) systematically compared the aesthetic quality of the golden section with that of the ratio of 1.5. Through a series of experiments he used figures of Mondrian's Painting I', two sets of rectangles with each side divided according to the golden section or to the ratio 1.5, and so on. And these experiments showed that the golden section did not have a special aesthetic quality as compared with the ratio of 1.5. Moreover, there were some studies of people's individual preference under relatively free conditions that involved adjustment or production methods (eg Davis and Jahnke 1991; Haines and Davies 1904; Macrosson and Strachan 1997; Plug 1980; Svensson 1977) .
In spite of these research findings, the golden-section hypothesis is still controversial in the field of empirical aesthetics. Moreover, the basic and profound problem of how people's preference for figures is decided has been long neglected, existing in the shadow of aesthetic research into the golden-section hypothesis. Review of the three main currents in the study of the golden-section hypothesis shows that many researchers have laid more emphasis on clarifying any aesthetic property of figures as objects than on considering how people recognize figures aesthetically and subjectively.
However, more recent studies reconsidered people's preferences for figures apart from assuming simply that certain special attributes of figures rule over our aesthetic preferences. For example a new aspect of empirical aesthetics is to study the effect of verbal instructions on the subjects' preference judgments (eg Hekkert et al 1994; Ho« ge 1995 Ho« ge , 1996 .
In the present study, I want to revert to the inquiry into the preference for such simple figures as had been used in those pioneering studies, but without adopting in advance any aesthetic external standards such as the golden ratio, the unity ratio, and so on in experimental conditions. The object is to clarify whether each person depends on any particular internal criterion in reaching a decision on his/her preferred shape of rectangles. For that purpose, great importance was attached to the following three points.
First, the experiment was carried out with a kind of production method instead of a multiple-choice procedure or paired comparisons. Presentation of subjects with a limited range of stimulus ratios such as the root or the golden ratio was avoided, because using such a method is less likely to lead to meaningful results than the use of a production method (McWhinnie 1987) . However, an adjustment technique was adopted instead of having subjects draw figures. Drawing is also thought to be a fruitful means to bring out subjects' preferences naturally, but there may be some limitations imposed by the drawing skills of subjects. The products as drawing may be directly influenced by each subject's skill in expressing his or her preferred shapes or structures adequately. Under such conditions subjects are generally allowed to draw as many times as they like, but it cannot be denied that subjects may balk at redrawing because the task involves some effort. In the present experiment settings were used in which a stimulus figure was presented on a CRT and subjects were free to alter its length-to-width proportion by simply pushing down two keys alternately until they reached the most pleasing figure.
Second, eye movements of each subject were recorded. Eye movements have often been analyzed for studying meanings and aesthetic qualities in fine arts (Binnie-Dawson and Choi 1982; Solso 1994; Swartz and Hewitt 1970) . In the present study, they were to be recorded and analyzed mainly to reveal which points of figures subjects would have their eyes on during the process of transforming and deciding the shape of quadrangles. The secondary object of recording eye movements was to identify whether subjects might refer to the outside frame of a CRT screen or not in the processes of fashioning quadrangles into preferred shapes.
Third, a qualitative analysis of the subjects' decision processes of preference with semistructured interviews was added. Though it is quite natural, most of the studies in experimental aesthetics have been done with quantitative methods. And as Ho« ge (1995) pointed out, the cognitive basis of the subject has been treated with minor attention.
2 Method 2.1 Subjects Seven women and one man participated in this experiment. They were students of Human Development and Education in The University of the Air. The range of ages for the subjects was 30 to 51 years (mean 40.6 years, SD 7.4 years). No subject had participated in an aesthetic experiment like this before.
Materials
The stimuli were quadrangles of simple plane geometric figures whose shapes could be freely changed in certain ranges. The quadrangles possessed two kinds of chief attributes. First, in each quadrangle the height was greater than the width, or vice versa. Second, the length of the longer side of each quadrangle or its total area was fixed. The combination of both attributes provided four types of stimuli. The quadrangles were subdivided according to size into large, medium, or small.
The details of the classification of stimuli are as follows. Type I: This type of quadrangle was constant in its width and was variable only in its height, with the restriction that the height was always equal to or less than the width. The three subdivisions were large (340 mm in width; about 28 deg of visual angle at the distance between the subjects' eyes and the monitor, which was set at 700 mm), medium (170 mm; 14 deg), and small (85 mm, 7 deg). The range of transformation was about 1a150 to 1 in its height/width ratio, that is to say, from a very thin rectangle similar to a horizontal line to a square.
Type II: This type was constant in its area and variable in both height and width, though the height was always equal to or less than the width, as in Type I. The three sizes were large (48 000 mm 2 ), medium (12 000 mm 2 ), and small (3000 mm 2 ). The range of transformation was 1a3 to 1 in its height/width ratio; if the ratio approached 1aI, the rectangle would be an infinite line and could not be displayed on a CRT. Therefore at the widest condition the widths were 380 mm (32 deg) in the large, 190 mm (16 deg) in the medium, and 95 mm (8 deg) in the small size.
Type III was constant in its height and variable only in its width, with the restriction that the width was always equal to or less than the height. The three sizes were large (340 mm in height; 28 deg), medium (170 mm; 14 deg), and small (85 mm, 7 deg). The transformation range was 1 to 150 in its height/width ratio, from a square to a thin rectangle approaching a vertical line.
Type IV was constant in its area and variable in both height and width, though the width was always equal to or less than the height. The three sizes were large (48 000 mm 2 ), medium (12 000 mm 2 ), and small (3000 mm 2 ). The range of transformation was 3 to 1 in its height/width ratio, for the same reason as for Type II. Therefore at the extreme the height was 380 mm (32 deg) in the large, 190 mm (16 deg) in the medium, and 95 mm (8 deg) in the small size.
Subjects could freely transform any type of quadrangle displayed on a CRT by pushing down either one of two cursor keys on a computer keyboard. The center of all the figures was kept at the center of the CRT during their transformation.
Apparatus
A personal computer (NEC PC9801-DA) was used for controling visual display and for recording the height/width ratio of the subject's preferred shape and the time from the appearance of the stimulus figure until the subject decided his/her preferred shape.
Figures were shown on a 74 cm656 cm display monitor (Mitsubishi XC-3715C) in highresolution 8006600 SVGA mode.
An eye-movement-recording system (NAC EMR-V) was used for measuring and recording subjects' eye movements and fixations. The system has a visual resolution of 12 min of arc, and recorded horizontal and vertical coordinates of the subject's eye position every 33 ms. Eye movements were recorded from both eyes. A mount (Takei Corporation, Tokyo) was used to hold steady the subject's chin and forehead, reducing movements during the experiment.
A computer keyboard served as a button panel for subjects, and the subjects used only two cursor keys. Subjects signaled the end of their decision by means of a pair of castanets. A mouse interface with the computer was used by the experimenter to control the progression from one stage to another or from one trial to another in the experiment.
The computer program that controlled the experiment was formulated with Visual Basic 2.0 on the Microsoft Windows 3.1 operating system.
Procedure
The subjects were tested individually. First, the experimenter informed subjects of the object and contents of the experiment, and secured their consent for participating in the experiment. Then subjects were asked to adjust the shape of each kind of quadrangle displayed on a CRT monitor to their preference by pressing either of two cursor keys. The experimenter used the word`quadrangle' (`shikaku' in Japanese) but not rectangle' (`nagashikaku' or`chouhoukei' in Japanese), in order to include the square in subjects' choice of preferred shape, as mentioned in Ho« ge (1996) . Subjects were permitted to try altering the shape of the figure as many times as desired until they could decide on the most pleasing proportion. In each trial subjects were allowed to make any shapes they liked and did not have to make them similar to previous ones; they were allowed to select both ends of the shape variation, that is, to approximate a line or a square. Subjects were instructed to give priority to their first impression and to keep their head as steady as possible while shaping a figure.
Before the experiment began the subject practiced a few times at altering a stimulus figure. The experimenter adjusted the height of the chair and head mount to the subject's body size to keep the eyes at a height of 135 cm, equal to the height of the center of the display monitor.
The experiment began with a two-dimensional calibration of the eye-movementrecording system. During the calibration, the subject was asked to fixate on thirteen positions on the monitor (the center and four corners, and middle points in various directions) as they sequentially appeared. After calibration was completed, the experimental session was started. At each trial one stimulus figure was displayed at the center of the CRT monitor, and the subject transformed the figure by pressing either one of the two cursor keys to create the preferred shape, and then tapped the pair of castanets. At this signal the manipulation time of each trial was established and recorded. After the signal, the session progressed to the next trial.
For each subject the sequence of four types of quadrangles was prepared beforehand. The sequence of three sizes in each stimulus type and the sequence of 10 trials consisting of five ascending and five descending series were randomized in a session for each subject. Each subject took part in a total of 120 trials.
After each experimental session the experimenter questioned each subject about the processes of his/her decisions for the most pleasing figures. The main questions werè`H ow did you decide your preferred shapes?'',``Were there any points to which you had paid some attention?'', and``What did you think or imagine while deciding figures?''. It took approximately an hour and a half to complete the whole experiment for each subject.
3 Results and discussion 3.1 Eye movements The analyses of eye movements of the subjects showed that there were two kinds of basic pattern of eye movements. One pattern consisted of alternate fixations on two opposite sides of a quadrangle and frequent saccades between them, as in figure 1a .
The other consisted of alternate fixations on each of the two neighboring sides and saccades between them as in figure 1d . In most trials more complicated scanning patterns could be found that were made by various kinds of combinations of these two basic ones, as in figures 1b and 1c. Therefore, on the whole there was considerable variation among subjects and also among trials.
One may speculate that basic patterns should appear more often with quadrangles of Types I and III, because only the longer sides of these two simple types can be moved. And, on the contrary, it can be assumed that more complicated scanning patterns are apt to occur with quadrangles of Types II and IV. However, the fact is there was no such notable relation between scanning pattern and quadrangle type. This point is very interesting. The absence of any particular relation of scanning pattern with quadrangle type would suggest that subjects' scanning behavior was not fully dependent on stimulus attributes of quadrangles, but it also might reflect some variety or fluidity of decision processes in subjects during experimental sessions.
From a different point of view, it is worth mentioning that even in such simple quadrangles relatively complicated and varied scanning paths could be found, as for more complex figures as reported in Noton and Stark (1971) for example. Because quadrangles are simple and symmetric figures, the adoption of simple scanning patterns was thought to be enough for observing each quadrangle and judging its shape, but the present results indicate that subjects often produce complicated scan paths. Moreover, some of the fixation points could be located outside of a quadrangle, but there was no eye-movement pattern of scanning the outside frame of the CRT screen or of alternate fixation between the quadrangle and the CRT frame. So, it is reasonable to conclude that subjects decided their preferred proportions of quadrangles without referring to the outside CRT frame.
Preferred shapes
The average of height/width ratios for eight subjects comes close to the golden ratio in three quadrangle types. The means and standard deviations of the preferred height/ width ratios of three sizes in each type of quadrangle are presented in table 1. All the mean ratios, except those of large and medium sizes in Type III, are somewhat close to the golden ratio, 0.618 or 1.618.
However, a 368 (size6subject) analysis of variance with repeated measures revealed that the subject effect was significant in all four types as shown in table 2. This means that there are considerable variations of preferred proportions among subjects. Then the distributions were calculated of relative frequencies of height/width ratios of all figures, created by all subjects for three sizes in the four quadrangle types. The histograms indicating the distributions are shown in figure 2. The class intervals were established between the range of 0.0 and 1.0 for Type I and II, between 1.00 and more than 6 for Type III, and between 1.0 and 3.0 for Type IV.
These graphs indicate that the preferred proportions are quite divergent among quadrangle types and also among sizes. The interval that included the golden ratio (0.618 or 1.618) showed the highest frequency only in the Type I^medium and Type II^medium. By contrast, the interval including the ratio 1.0 was most frequent in seven conditions out of twelve. From these distributions, it can be seen that squares and square-like quadrangles were the most preferred shapes among the present subjects.
Such inconsistency between the means of the proportions and the variety of proportions actually decided on or chosen by subjects were pointed out in some past studies. For example, Angier (1903) studied the aesthetic pleasure of unequal division of a simple line in nine subjects; he calculated the average ratio of divisions found pleasing as a figure closely approximating the golden ratio. But comparing the responses among subjects, he found there to be a wide variety of preferences; the golden ratio fell within the maximum mode in only two subjects but was entirely outside all modes in five. Thus it was concluded that the golden ratio as an average value did not reflect each subject's preference at all. Haines and Davies (1904) studied the aesthetics of rectangles by using the selection and the adjustment methods, and reported that preference was entirely different not only among subjects but even in the same subject. They also found that there were a great variety of motives. They pointed out the nonsense of calculating a mean value for preferences, and concluded that it was difficult to apply a single principle of explanation to such aesthetic phenomena. Davis (1933) examined the preferred proportion of rectangles by a production method that involved 310 subjects. He let each subject draw a rectangle twice, and found that the ratio of the most pleasing rectangles drawn by the subjects ranged from 1.00 to 9.75, with the highest mode being 2.00. But less than 3% of the total number of preferred proportions were found in the interval which contained the golden ratio. He added that many subjects preferred markedly different proportions between two drawing occasions. He concluded that it was fallacious to attempt to establish the golden ratio on the basis of averages of the preferences of a group of subjects, or of a number of preferences in the same subject.
Therefore, on consideration of these past examples, it seems to be quite reasonable to conclude that in the present results we can deny special aesthetic effects of the golden section on the preference of quadrangles. In other words, those mean ratios near 0.618 or 1.618 should be considered as just the arithmetic averages of subjects' various preferred proportions.
Manipulation times
In table 3 the means and standard deviations of manipulation times of all subjects are shown for three sizes of four quadrangle types. The manipulation time varied with the type and size of quadrangle. The analyses of variance with repeated measures on three sizes in each type indicated that the time differed significantly among sizes (F 2 216 3X28, p 5 0X05 in Type I; F 2 216 21X12, p 5 0X0001 in Type II; F 2 216 9X31, p 5 0X001 in Type III; F 2 216 6X70, p 5 0X002 in Type IV). Therefore it can be said that manipulation time tends to decrease with the change of size from large toward small.
On the other hand, because one should take into account whether there was any change of manipulation time across the experimental sessions, the sequential change of manipulation time was analyzed and the results are shown in figure 3. For the first 10 trials the mean time was long and the deviation was quite large, but the time then decreased and became stable as the sessions progressed.
The sequences of types and sizes of quadrangles were randomly changed among subjects, as mentioned before. So, at the first session subjects generally needed a relatively long time to decide their preferred proportions, with no relation to the type or the size of quadrangles. This was also revealed by observing the videotapes that recorded each subject's manipulation of the figures and the eye movements at the same time. That is, during the first session subjects often tried to manipulate the shape of each figure back and forth, and moreover they sometimes transformed the figure from one end of the range to the other. So, one can speculate that subjects spent much time in the first session exploring their preferred figures and/or adjusting themselves to the experimental conditions. 
Subjects' decision processes
Various kinds of answers were given by the subjects to the questions about how they decided preferred shapes, whether there were any points to which they had paid attention, and what they thought or imagined while deciding on the figures. A qualitative analysis was done of the contents of the interviews with each subject with the assistance of NUDIST 4.0 (Nonnumerical Unstructured Data Indexing Searching and Theory-building, from Qualitative Solutions & Research Ltd, Victoria, Australia) which is computer-aided qualitative data analysis software. Through the analysis certain characteristics were found in subjects' decision processes of judging quandrangle shapes. The first characteristic is`concrete or abstract', that is to say, whether quadrangles were imagined to be concrete objects or considered just as abstract figures. While transforming shapes most subjects (six out of eight) were imagining at least one or two kinds of concrete things that exist in daily life. Their images were types of furniture or parts of house interiors [a clock, an ornament, a bathtub, a window, a door, a fusuma (a papered sliding door found in Japanese houses), etc] or everyday items (a postcard, a nameplate, a tea canister, a pillow, etc). Some subjects conjured up a vision of quite a large object like a basketball court or a gas tank. Of course they imagined different objects according to whether the quadrangles were long horizontally or vertically. As an example,``I imaged an envelope or a dollar bill with the quadrangles long from side to side, and I imaged a door of longer than it is wide'' (subject 2).
Only two subjects observed stimuli as just abstract figures from start to finish in the experiment:``I like the shape that is close to the square. And I also chose rectangles with a longer side twice that of the shorter side because I imagined two combined squares'' (subject 3);``I observed quadrangles as mere geometrical abstract figures without imagining concrete things'' (subject 8).
The second characteristic is`standards', ie there were a variety of points which subjects used as their aesthetic standards for decision of their preferred shapes of quadrangles. Among these a sense of stability (subjects 1, 4, 5, and 7) and of balance (subjects 2 and 7) were the points that were recognized commonly among subjects. Stability was important in those quadrangles that were long horizontally.``Figures with longer sideways gave me a greater feeling of stability'' (subject 5). Other`standards' were as follows:``I chose such a shape which gave me some comfort to view, especially in the case of the quadrangles of long sideways'' (subject 3);``In large quadrangles, I didn't imagine any concrete things but just enjoyed the way they filled up the space'' (subject 5);``I prefer narrow quadrangles to wide ones'' (subject 8). Thus subjects adopted a broad variety of internal aesthetic standards. The third characteristic is`difference within subject', that is, even in the same subject those points of view mentioned above changed during the experiment. Half of the subjects mentioned their change of viewpoint during the experiment from being concrete to abstract and vice versa, according to the progress of sessions or to the difference of type or size of quadrangles. For example,``Though I took a quadrangle as an abstract figure in the first half of the experiment, I imagined various concrete things in the latter half, and decided the shape of each quadrangle'' (subject 1);`T hough quadrangles with long sideways had some stability, I preferred those with the shorter side at the top because they looked slimmer'' (subject 6).
From these characteristics, the whole structure of the decision process of preferred shapes in subjects could be constructed into a diagram as shown in figure 4 , which is simplified by the omission of details. That is, after seeing a stimulus figure, subjects imagine a concrete object or regard it as an abstract figure, and in some cases the characteristics of the quadrangle (its type and/or size) influence the choice betweeǹ concrete' and`abstract'. While the subjects transform the figure, they refer to their own standards, and moreover the standards subtly change by interacting with type and/or size of the stimulus. After transforming the figure, in several ways, the preferred shape of quadrangle is finally decided.
Additionally, no subjects reported that they had decided preferred shapes by regarding the outer frame of the CRT screen. Therefore, together with the result of eyemovement analyses, it can safely be concluded that the subjects judged the shape of quadrangles without referring to the CRT frame.
General discussion
From the results of eye-movement recording and from the interviews, it is clear that there were rich and various characteristics of decision processes of preferred shapes in subjects. The records of eye movements revealed that subjects literally set their eyes on some particular points of quadrangles, and the interviews informed how subjects thought or imagined while deciding how to transform quadrangle shapes. By such various decision processes, a variety of preferred shapes were chosen as indicated in figure 2. However, in the present study we unfortunately could not ask about subjects' thoughts and imaginings in every trial, in order to avoid interrupting the smooth and natural flow of experimental sessions. Therefore, in the future an attempt should be made to obtain a direct relation between eye-movement data and the subject's thoughts or imagination at the level of each trial.
On the other hand, from the results of preferred proportions, one cannot consider the golden ratio as an aesthetic standard that brings special effects to quadrangles. According to Green (1995) , such a denial may be the favored belief of golden-section detractors; that is, the golden section is a mathematical abstraction.`T he standard argument for modern sampling procedures is that each subject's score is contaminated with`error' övariation due to`extraneous' factors. Because such`error' is assumed to be randomly distributed, the effect of sampling is to set`errors' against each other so that the resulting mean score is a measure of the`pure' effect of the independent variable. One can, of course, reject this position, but it operates as a basic assumption in much of experimental psychology. To argue against it in the case of the golden section alone is to be tendentious, at best'' (Green 1995, pages 947^948) .
Although I believe I am not a golden-section detractor, the present study indicates that the decision process of preferred figures varies between subjects and also changes slightly even in the same subject. One should reconsider whether it is valid to treat such subtle differences and/or fluidity in the aesthetic preferences as just error.
Of course, in general the significance of the mean score should be admitted as a measure of the pure effect. However, even if the mean score equals the golden ratio, most subjects do not necessarily prefer the golden rectangle. The statement that is the nearest to the fact is as follows: the mean ratio that represents the subjects' preferences is close to the golden ratio. There seems to be an irresistible temptation to summarize people's widely differing figural preferences into the golden ratio. But we should put extra caution on summarizing people's preferences in certain representative values, because such summarizing could easily lead to the misunderstanding that those representative values are able to exert a powerful aesthetic force on the majority of people.
From this point, it is rather important to study the decision processes of each person's preferences in detail. The`aesthetics from below' has been regarding the empirical and positivistic approach as important since Fechner's researches, but most researchers might have been clinging to the view that certain external aesthetic standards stimulate people to bear particular aesthetic feelings. Though it cannot be denied that stimuli have some aesthetic effects in themselves, it should be pointed out that it is also important to study empirically the internal aesthetic processes of each person.
In this connection, one should consider the problem of deviation of aesthetic experiments from our natural or daily behavior by driving experimental conditions further into finer subdivisions. Hekkert et al (1994) recognized that aesthetic judgment is a mix of two kinds of judgment, the subjective and the objective. Aesthetic judgment seems to comprise various kinds of views in the same person, and the judgment is regulated according to the change of both internal and external conditions in our daily life, although the flexibility of the judgment should vary with the individual.
In the present study most subjects voluntarily applied several concrete daily objects to stimulus quadrangle figures, and moreover in some subjects the viewpoint on quadrangles shifted from imagining concrete things to observing them as abstract figures and vice versa according to the shape or size of the quadrangle. The kind of instruction in the present experiment might cause this shifting of view. The experimenter did not introduce any orientation and did not impose any restriction on subjects' imagining during experimental sessions. Therefore, subjects could freely imagine concrete things and/or abstract figures.
Such relations between the instructions and aesthetic judgments are rather important for understanding better such mental processes. Recent studies such as those by Hekkert et al (1994) and Ho« ge (1995, 1996) suggest that experiments with adequate combinations of instructions should give us some means for understanding what our decision processes of preferred figures are.
